ABSTRACT: Road signs appear as one of the most important elements for safety purposes and their inspection is typically included in the road management systems. Nowadays, it is becoming more common the use of high performance vehicles to improve the efficiency of the road inspection works. They include sensors as laser scanning for geometric measurements, optical profilers for the detection of cracks on pavement, ground penetrating radar for measuring pavement thickness and video cameras for the visual reference.
heights and vertical and horizontal clearances, digital terrain models, tunnel survey, ground movement monitoring, etc. [3] Laser scanners are ideally suited for mobile surveying and mapping applications. They provide a large amount of data in a very short period of time. These systems typically operate in conjunction with digital cameras that allow obtaining colored point clouds. However, this technology makes necessary to develop technical procedures and algorithms for data processing in order to automatically obtain the required information from the road.
Laser scanner systems typically provide information about geometry and radiometry, in addition to that generated by the associated cameras. The radiation that reaches the phototodetector of the scanner depends of several aspects such as distance to the object, wavelength, environmental conditions, incidence angle on the object surface, and the own reflectivity of the surface [4].
This work shows a technical procedure for the evaluation of the condition state of the road signs using the geometric and radiometric information obtained from a laser scanner system.
EXPERIMENTAL

AREA OF STUDY
The Rías Baixas A-52 is a highway between the towns of Benavente (Zamora) and O Porriño (Pontevedra), both located in Spain. It is 306 km long and connects the provinces of Pontevedra, Ourense and Zamora with Madrid.
Its construction works began in 1994 and ended on 1998.
The work proved more costly than the initially expected due to the complex orography of the provinces of Ourense and Pontevedra and landslides and terrain difficulties continuously appear. The connection between the city center of Ourense (N-120) and the highway is done through an entrance that is particularly dangerous because of the mountainous terrain and the presence of a river, so the speed is limited to avoid car accidents ( Figure 1 
TERRESTRIAL LASER SCANNER
The terrestrial laser scanning system RIEGL LMS-Z390i is composed of an accurate and fast 3D scanner with the associated software RISCAN PRO. The RIEGL LMSZ390i (Figure 3) is a rugged and fully portable sensor especially designed for the rapid and accurate acquisition of high-quality three dimensional images and particularly indicated for architecture and façade measurement, archaeology and cultural heritage documentation, civil engineering, city modeling and surveying. Furthermore, the laser scanner used in this experiment includes an infrared class 1 laser which means that is inherently safe and there is no possibility of eye damage.
Technical characteristics are shown in Table 1 Horizontal scanner range 360º
Vertical and horizontal step-width 0.002º Table 1 Technical specifications of laser scanner RIEGL LMS Z390i.
RESULTS AND DISCUSSION
The first step in the data acquisition with the scanner, once it is positioned at the roundabout corresponding to the highway entrance ( The angle  between the plane fitted to the traffic signs and the plane of the pavement (Table 2) is evaluated using the following equation. where (u S , v S , w S ) is the normal vector to the traffic sign, (u P , v P , w P ) the normal vector to the pavement plane. (Table 2 ). Figure 11 shows a sign (sign 7) with a folded sheet (Fig. 2 B) which results in a high standard deviation. A similar behavior is also depicted by sign 9. 
CONCLUSIONS
The procedure developed for this work uses the data obtained from a laser scanner (terrestrial or mobile) to automatically evaluate some important parameters for determining the condition state of the traffic signs.
The procedure is essentially based on the segmentation of the geometry of the signs from their retroreflectivity. The sign status is evaluated using three different parameters which are also automatically calculated. The first one is based on the angle between the sign and the pavement plane, the second one in the calculation of the sign flatness and the last one in the evaluation of the standard deviation of the sign retroreflectivity.
This work is a contribution to the systematization and to the establishment of rules for the tasks involved in inspection programs and also to improve the safety of the roads. 
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